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Preface 



Tliis report was prepared for the Bion-ccMoal ConTOunications 
Project of EDUCOM. The assignment v;as to prepare a hih] iographic 
essay on interlibrary cornmunications, including descriptions of 
techniques and equipment. Both presently existing and planned 
installations were to be surveyed. 

As far as this was possible^ the asGignnrnt was carried out, 

We were somewhat handicapped hy a lack of local library resources 
and had to depend on correspondence and irterlibrary loans for 
most of the information obtained. Both U. S. mail and inter- 
library loan procedures proved every bit as clumsy and slow as 
described in some of the reports cited below, and too much time 
was lost simply following up references which turned up during 
the search. The literature survey is by no means finished; when 
additional references are found they will be submitted to the 
project. 

Library Literature provided the initial source for many 
citations: others ivere identified subsequently. Since national 
planning for libraries has so thoroughly cl;lbr^’.eed the network 
concept, including, of course, telecommunications links, it proved 
to be most difficult to "stick to the assignv.ient." Should this 
paper be considered of sufficient value for publication, it will 
become necessary to expand it considerably to include these broader 
concepts. An outline of such an expan<]c.d paper is included. 

Considerable help was obtained from the local office of the 
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Libraries at wiid-centnry were fared yfith a critieal situation 
re^^ardin^ the ever-increeflinp: output of printf^d informetionf along 
with a lack of sufficient rnnds to provide for the acfiiiisition^ 
bibliographic control ^ storage and service of the collection, 

While in the pastf scholarly libraries hod attempted to collect 
all of the output of the world*s presses, this proved to be an 
increasingly costly if not impossible job. Cooperation seemed 
to be the answer, and various scliemes were devised by imaginative 
librarians. The well hnown Farmington Plan, the Midwest Tnterli** 
brnry Center, cooperative acouisi tions programs among groups of 
libraries as well as an improvement in interlibrary loan arrange- 
ments on a regional basis were some of the steps toward informal 
association of groups of libraries. Public libraries pioneered 
in making these associations more formal ; the formation of region- 
al public library systems in the early fifties constituted examples 
of a network of libraries established on a contractual basis, and 
with firm financial foundations. 

The formalization of the network concept was soon incorporated 
into library planning at the regional and national level. State 
libraries began to conceive of their jurisdiction as a system 
rather than unrelated groups of different libraries, Pogional 
reference centers were designated within some of the states, 
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which would serve as resource centers for smaller libraries. It 
soon became apparent that when such systems came into being there 
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was a need for coimmmicotion anionrr its mombprs - totnrmini cation 
imicb more rapid than thoiip;ht nrrossary tlnis far. Copirs of wanted 
books bad to be located qnicUly in order to nmUe the total resources 
of the system available to tbe borrower at tbe local branch • When 
it became apparent that tbe desired item was not in tbe system, 
there was a need for fpiicb location elsewliere. Libraries turned 
to electronic coimminication for speedrd-np service. 

Communication tecbnolo/r>’^ bad developed rapidly dnrinfc tbe 
fifties. Teletype maebines bad been improved so that they were 
now well-suited to library applications. Facsimile devices bad 
become practical for tbe transmission of printed information via 
telephone line. Tbe conqniter became an important part of library 
planning, with its many attractive wses for both library bonse- 
keepini; tasks and tbe dissemination of stored information over 
a wide (reop^rapbic area. 

Thus tbe stapr© was set Tor libraries to make use of both tbe 
oriB^anixational base which bad developed and tbe new tecbnolopcy 
which would provide tbe means toward developinju interlibrary 
communications systems. 

In tbe llowin^ partes, various kinds of interlibrary com- 
iminications devices arc described. special section deals with 
broad surveys of the entire field, eacli of which contains additional 
references not cited 'in this paper. 

A brief treatment of tbe biomedical field follows, and tbe 
paper ends with a irlimpse into the future « 
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II » Inirrlibrary ConmniiiJonilonw *Syflti>wis ! 






A, Siirvfjvn 

Several surveys were fmmrt winch provide* Rood bnclc^rround 
material on electronic commir ications systems ns weJl as specifics. 
Scott Adams' survey, made in 1050, is the earliest and one of the 
host found in library periodicals, (l ) He describes the use of 
several binds of eninpment inclmlin,'r WKf tracini; the history of 
teletype in libraries. His look into the future is uncanny, 
foreseeing the \isc of CRT's and facsimile for libraries, some- 
thing which is j\ist now becoming reality, 

Arthur Jones, ( r) describes various binds of eunmtuni cation 
links and different kinde of terminal s which could be used by 
libraries. Computer- switched teletype, complete communication 

terminals, consisting of CRT's, with light pens, typewriter key- 
board, and facsimile transmittal of bard copy are described ^ 
and aome of the problems preventing libraries from taking advan- 
tage of existing technology, chiefly cost, are mentioned. Solu- 
tions sugg-psted include shoring of line costs, trunking, and 
careful planniug among systems of libraries. 

Heckcr(s) provides an excellent framework for libraries 
planning to participate in cornmuni cations networks. After out- 
lining developments and current status of technology, he describes 
existing and planned networks and invites librarians to participate 
in the planning as early as possible to insure maxiim'n benefit. 

A study of particular interest is that made by the Houston 
Research Institute, (?) comparing equipment and suitable communications 
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nctworUfi for 1 ilirnrirn . f I. is unfoi'innnir flint this vritrr 

could not occrnn to IM 9 -ifiidy, ivlii cb in moni litrly n vrry 

useful tool for nnvone coutrurplntin/r nn ins f.nl I ntion , 

Seversl worUs hnvr npp«'urr cl cluriiir: tbo Innt foxv yr nr s wlncb 
have treated of library nutomation an n Tvholr, rrnrerdinKs of 
the Airlic Foundation conTorencr , (ti ) brid in 1003, contain a most 
excellent chapter on libra^'y rormimii rnti ons, includinfr hardware 
descriptions, costs and tl’eorrtical considerations. Althou^rh 
Bourne (d) meni.ions teletype as sorb but briefly, bin boob contains 
good descriptions, cost fipnres, ol.l*er information on temiinel 
equipment of all binds. Poth(o) and(7) suffer from being out 
of date as far os cost figi^fes go but are still useful. 

AWT*s little boob on data commiini caf.ions(n ) is nn excellent 
survey over tbc whole coomiuni cnti ons field, not particularly from 
tbe viewpoint of librarians, but, perhaps because of tl»is, required 
reading for any librarian planning a system. Theory is made simple 
and easy to understand, enuipment descriptions nr© good, and con- 
cepts well explained* 

Tbe recent survey on library automation, (lO) conducted by 
SIA and LTP, yielded disappointingly little except numerical 
counts of equipment used. A stote-by-state breakdown of terminals 
and cornmunications devices, by purpose, is given in Table 1, 
Unfortunately, the survey did not describe what brands of equipment 
were being used. It is hoped that the survey questionnaires will' 
be further evaluated. 
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A~P - nccountinp:-poy rf>ll l^ocUkfrpTn*: 

A?Af - ACffiii nitions of library r?nl.t* r f o | « 

SC - gorialft control 

CC - circulation contr*'»l 

CDC - cloaaificd rtocnmniit control 

CCP - catalo/r card prodtictinn 

IlCP - book catalog production 

All - acccnaions Hats 

KWIC - KWIC Indo* 

^ irco: (lO) 

.ERIC 

J^y^psDiisss 



- r-'iro frrr'bj? Hocnmcnt retrieval 
- rr lrni sreha d;»ta retrieval 

''lA'-' - f'^nr^^nrsf? service 

ni, jp? 1 7 

MM ^ iT’icrofilm tnaterials 

- intprHbrary conmwnicotiona 
0 -- otbrr 
r - tr 

C - nom/mmlcotion devicea 
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Probably tho moai impTn) ijpnl,yn?'nr nf otn* siibjrrii u-nq found 
in tbf? fir fit volume of )^DI^q ilX Tnf onMnt ion Scirnr.e 

and Trcbnology ^ (2) In fact, bad ibi.q Tpri ter ImoTvn aboni the book 
earlier than April, slie would probably ijol bnve undertaken tbia 
aaaiigcnment at all - finding rvrrytbiTJp: said better and witb more 
expertiae in ibis volume, Howei'-or, it only oovere eventn tbroup:b 
1PR5 and deal a only with major drve lopmentq; tbiia tbin paper will 
be a uaefnl adjunct, 

Tlie volume ia divided into tiwi terrs cbr.p terq, ranprin/? from 
information neede end uses to an(»f;innl.ir lan/n»o^r prooepsi nfr, and 
from hardware dovolopmcntp, to inTormniion pystem appl ir atlona . 

Chapters R (New Hordward Dpvr* lopnmn tq) , 9 (^tnn-^*ocbilie Coiimiunicationo ) , 
11 (Library Automation), and 1**1 (National Information Ippups and 
Trends) proved to be eppeciany appropriate, Kncb is written by 
on ontliority on tl^e subject, Ip critical, ntid pTovwins excellent 
evaluations, Comprebensi ve )>ibl jo/rra]ibies contain many references 
not cited in this paper, Ti,too, in "miist’^ readhifi for a?iyone 
interested in interlibrary communications. 

Pollock^ a ”Bibl ioffrapi V of Commmi icotion Network Stndie 
provides a number of citations to bi^biy tecbnico: papers on 
communication theory, design of networks, swif.cMng and buffering 
aystems, simulation and the lik^. 
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Adnniicif Sooit, "hilirnry (‘ompiiuii rn l. ioun 
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Aincriran Pocu»npnt.?nMor» Triwii hii*^ , Auniinl T^^vi^v of 

Info rwof Io n Sr i r nr. n nn<1 Trrl*r!o ! o^'v . ^o!, TT Tlflitod by 
Cor J OP A, riio<]»*n. Wilry, , UlMPp, 

Bocicor, JoRoph. ’'Coinnnini cnf. inns Nr i.wor!<s for T<ibrorlpR.” 
WilRon f.ibr nry irjin 1 (P.OfO aJW7. 

Bonrno, Cbfirloj? V, }fr f.b odR ^ In fonp o Mon Bondi ing ^ 

Wiloy, jonn. 

ConfermcpR on liibrorh r oiuI Anf.oinnl. i<m. Librnr.io.q and 
Antomof.ion < I’rorord in^rr oT o oonfc?ronop bold at 
Airl io Fonndoti on, '^Varrrni.on, Vo . May « 3-Pn , I ffiO, 
nndor tbo Rpon-Rorphir of tfm Mlirory of CbnfrrosR, 
National Sci^'nro Fonvjdo j Co-mri^ on Iiibrory 
PoROiircoP, Inr* FdM.od by B. ^^Rrb 1 lson• Iiibrory 
of ConfrroRP, .-’nnp, 

Gentlo, J'.'df^or ^IfL***^ CcpimnnJ f » nm Ibip Im - rr. , 

A?ncricnn Trlopbonr o;;d To1orr^-]'n Co , , availoblp 
from I’nbl i r):o vfj Si*rviro ("'n. ?^00p» 

Honston PoRoorrb ' f/.L\ lIIiCLDJ Fo a r i b i 1 i f .v 

Stndy Con piwM nrf I' it Sn i t»^bl n (.oM inm i rati ono 
No tuorbg r* |_r ft) f.r y\ j j -j v I oj;n . ? Jo no ton , Tr y a r , 1 pr»5? 

JonoR, Arthur F. ^'Sbov?!;^ Co^-pn^rn <:o nn.'^j Nol.ii^orb.'^ . ** 

SppcinT Ubrnri os r,i. (l).r.r,) 7nr,-7, 



(!>) FoIlncU, Maiirioo, ^ A Pi !/l i rnropby of Cnmnninirati onp 

No tuorfr S (,n<^i r r /' 1 K - C £11 Gommifnicationg 

Tocbnolo/ry 1*3 (P.^aT 

(lO) Sporiol bibrorioR Agpoci.ntion . Doornimtotion Division, 

Uso of Ho to JVooo Rs i s *1ciir p mon t j^sv bibrorioR nrM 
Information Con tors , Srrvoy proparr d by Crootivc 
l-osoarcb Sorvicos, Inc, for,., and tbo Library Technology 
Program, American Library Association, New York, 1066, 

160p, 
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Intorlibrnry loimn bpivrc»n librnrTi' A V»nvo linrn ibp vpll-pstnb- 
liBlirrl moans of Bharinf^ library roBonrcra. Trofi i (.ionnlly, rorinoBtR 
bavfj boon sont by mail, in a stanclarf] frrm cloviarfl by librarians, 
end badcod up by tbo ALA Intovlibrar.v Loan Tf^lo , wb.irb providoB 
rnlcB end determinoB londinpr policy, Altbonab tbo Rvatom bas 
wo rkc d well o ve r tbo yo a r a , it is a 1 f> w , Ti no r 1 ap ar d br two o n 
patron *8 original ronnost and roroipt of rofniratcd doenmont* 
by biw roniTGB from ono wrob to r,ovoval Vro?(\;v,iiv of tbo 

lending library, availability of tbo mntorinl in U»r fir-ot 
library eakod, and tbo abscnco of In cation tools all a f fret tbo 
time factor. In rocont yoars volnmr* of r-.ail baivdon ^r. fb-n U, S, 
bas incroasod at sneb an nrcrl'^raff d rato that I’O t r 1 mo rbw and 
Blowdowns bavG bocotno tbr v\)lo j*atl»ov f^bnti tbr r>.rrption. 

Some libraries bavo connidorrd nsinr: bns drlix-rry rntbpr 
than mail: otVirrs nro nain/r lorn) drlivo7*y sorvicc wbirb bas 

apeedod delivery in urban aroas considerably. Pn»vrvcr, If 
material is roqnoflted and lanriod by nai l^. tbr pa I rots '* 
expect to wait a con aider able numbi r of dov** for d?'livorv, 

C. Telepbono: 

Tbe telephone bos provided B?an.ifirnnt sperd-ap of 
Interlibrary loans and otbrr inter-library coimminications, wbeo 
used, WATS lines installed by many larrcrr libraries provide 
rapid voice conimnnication within a pivrn area at inexpenaive 
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rates* However, trensfnission of informs tlon is often com- 
plicated by the need to speJl cerefnlly what is otherwiae 
transmitted in printed form. The absence of a printed record 
results in errors, which can only partially be offset by spell- 
inia: and verifying the transmitted information orally. Con- 
siderable time elapses and the savings in delivery time is 
offset by higher telephone costs. Too, the library receiving 
the request must make a record from the telephone conversation, 
while the Interlibrary Loan Code provides that all record- 
mafeing, verifying and account keeping is done by the borrowing 
library, in order to ease the hnrden on larg? lending libraries* 

A recent development of promise is the introduction of 
Touch-Phone in many areas in this country. With this instru- 
ment, which is prtjently available on request from the local 
telephone companies, but will no doubt he installed as stan- 
dard equipment before long, it is possible to transmit digital 
information. 

The Touch-Phone (8) has a set of buttons instead of the 
traditional dial. A number is keyed into tbe set rather than 
dialed, and it can also accept numbers from pre-punched cards. 

IVhen libraries have information in machine-readable form, 
requests for thia information could be sent directly to computers, by 
Touch-Phone, and the answer printed out on any number of devices 
presently available (to be discussed later). Thus a library or 
Individual could have terminals, relatively inexpensively, to 
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obtain information when necflocT, It could not be oncertained 
if anch an oppHcotion ia in existence as yet. 

D, Tclct^Tfie: 
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Teletype is one of tbe older means of electronic com- 
immications. It lias be«n used by Western Union for years to 
transmit teleprams, and by newspapers to transmit stories. Stock 
exebanpes have used it to fceep brokers apprised of the latest 
stock market developments. 

The system consists of teletypewriters at the receiving 
and sending end and a communications link, usually a voice- 
prade telephone line. The system can use leased lines, wired 
into the machine, reaiiltinp in a closed-circuit system. Tar- 
ticipants may comiminicate with rack other only. If it is desirable 
to hove access to all other teletype users, a teletype system may 
use common carrier telephone lines, and may thus pain access to 
all other points here and abroad, which have T^^'X service. A 
number for the destination * ed, similar to a telephone 

number, a switching center provides access, and the connection 
is made.(<S) This system is commonly known as TIVX here and as 
Telex abroad. 

Various teletypewriters are in use or beinp developed. The 
Telet3rpe Corporation is the chief manufacturer of these devices, 
which range from simple print-only machines without answerback 
capability (used in newspapers for one-way communication) to 
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terminals tranBmittin/r at tlif> rote of 150 w/p/nif 

and wbicli ha%'e automatic unattended auswrrbncU servire^fR, 13) 

The chief advantarre of teletype is its relatively low coatf 
both for line charges and for rental of ennipment. Some lihrariea 
hove reco^ized the inherent advantage a of anch a ayatem and have 
choaen it an a means of acre leratinir their interlihrory coimmini cations « 
1, Histor y: 

With the exception of one closed-rirciii t teletype ayatem, 
installed in the Phil add phi a Free Library in 10P7 to provide com- 
iminication between atacha and ri reflation aree(23)f teletype became 
popular amon^ librarians in the early fifties# Several survey 
articles cover the field fairly well; however, additional references 
are listed to complete the pintnre# 

Jolly (id) wrote about teletype in libraries as early as 1054. 

He found that the first install ntioo connecting two libraries was 
made between Milwaukee and Tlar.ine, Wisconsin. Racine’s limited 
collection was no lonf?er adef|onte to the demands of its patrons, 
and speedy access to a Inr/rcr rol lection was thoufrht to he the 
solution. Teletype proved to be less expensive than telephone 
calls; in addition, it provided printed output to the lending? 
library, insuring accuracy of hihl iographic information. A doily 
messenger service between Milwaukee end Racine was instituted for 
pick-up of library materials. A prr-book charge was paid for each 
item loaned; additional costs included the rental of both teletype 
maebinesf (at that time $10 per month each), messenger’s salary 
and line charges. Costs per item loaned were $.70, later increasing 
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to $1.0P, when teletype rental fee.q went np.(??) 

A disastrous fire which destroyed tlie Micl»ip:^*n State Iiihrary 
in 1^>51 p^avc impetus to the estahl f shment of the first teletype 
network. In order to provide services os usual to its libraries, 
the State Library installed jn t)»e Detroit ruhlic Library, 
the library of the Tni varsity of Mi chi, van, and Grand Dapids Public 
Library, as well as on its own premises. (27, 3l) These libraries^ 
resources provided the needed interim service while tbe State 
Library rebuilt its own collection. When teletype charges increased 
the system was abandoned. 

The Midwest Interlibrary Center caiite into beinp at about tbe 
some time. Most of its members instol led TWX to facilitate access 
to tbe MILC collection. Ijster it was found, however, that because 
of the nature of the collection^ (little used materials), tbe 
service, too, was little used, and many members abandoned it. 

(l, d, 83') Costs for this system ran considerably hip^lier, 

partly because of tbe lon^ distances separating members, and also 
because of increased TO'X charges mentioned above. 

Tlie Library of Con/rress installed Its TtVX in thus mnkln(?r 

its resources available to all libraries with a similar installation 
(1, S3, 39) This ho doubt pave some impetus to the continued 

increase in installations which numbered 2d in 1050 when Mack sur- 
veyed the field again. (19) Eight campuses of tbe Mniversity of 
California system and tbe Missouri State Library had ihstalTed T^VX 
in 1053, (if 4) while New York (lO, 21, 24 ) and North Carolina (23) . 
.Ihined in 1958. 



1P58 also saw tl)f» intlil icn^.ion of ivr? rrpurtn win rb irlrntified 
additional nsrs of 'HVX for rrformJtr nnil cninlo/r looU-np. (J^O, 35) 

Tbesf? reports were not a^nilablf- to il»e author for inspection. 

Mack updated Ms miryey in IPC)^ and noted on increase 

in libraries with WK to A comparison of cost figures 

at bis own installation (l-rMpb) showed a decrease from $,!)! per 
item to ITo ascribes this to im;) roved bnndlinft of messa(z;eB 

as experience was grained, 

Colorado installed WX as n demonstration project in 1003, 

A service center in Orand tlnnction collects reonests from about 
dO small public libraries: those ihat cannot be filled ore for- 
warded via T\VX to the Denver Dobl ie. Mhrary and snbseqnently to 
tbe Pibl ioijrapbical Center for PescaiT.h r«r location of titles 28) 
The Center is also tied to several oT Hs member libraries via 
teletype » as well as to ih-r Nebrnshn State labrary wbicb maintains 
its own Union Catalo/r and teietvoc 'letworU, but refers reonesta 
which cannot be located to Denver, 

Indiana installed WX in forr nniverslty libraries and ?1 
public libraries in 1P05, The system is nsed for all types of 
mes 80 p:e 8 , in addition to inter ! ibrnrv torin reoopsts.('28) Very 
little has appeared in print ahnnt Indiana's installation thus far. (l5) 
Pennsylvania installed teletype in its four renrional reference 
centers in addition to the Union Catalopr which bad had the service 
since 1057.(26, 20) Mcrylanrt now has service between tbe Enoch 
Pratt library and all county library systems in tbe state: thiflf 
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however, Ifl « closeif-clrcnlt nyRicm, iisirir; Irnsrri linm. Pratt 
library has been desinnated rr tlip alntp ro Termer rrsnnrce 
center* Its two telet>»pe niacin nm provide rojiid neemn to itn 
collection for all Maryland piiblic libraries, ( Pm 3?) 

The latest installation to eonir to our attention ia that 
linking; Rhode Island and Connecticut to/retbrr, Tlir Providence 
IHihlic Library and the Connecticut State Library have installed 
T^VX, while they^ in turn* are connrrird to other public libraries 
in the area by a closed-circuit syRtrin,!]!) 

Tlie Bell System made n proposal to a rrroup of mpdicnl lihrar-^ 
ics in inr>5, to install TWX for improved inter! i hrnry loan service*(3) 
Several states were involved; Virixinia, Norhh Carolina, and the 
National Library of Medici nr in IVashi 11/3; Eon, mnbjnr: this the first 
multi- state plan* The proposal Ims since hern implemented, and 
the University of Kentucky Medical Library has .ioined the system. 
Several other libraries (University of ^^^ss^ssipp^ Medical Center, 
LSIJNO Medical School) have since *\ioinrd^' on an informal basis, 
that is, they all use the same format for traiismi ttin/r interlihrary 
loan renuosts, designed by Warren Bird of tlip Ihtbe Medical Center 
Library. (33) 

While the use of TIVX was increasing rapidly in the U, S., 
parallel developments were taking place abroad* Canadian libraries 
bad .ioined Telex(thc Canadian and Curopron equivalent of TWX) in 
1063,(9 ) hut during Canadian National Library Week in 1006, a 
national demonstration network was established, linking libraries 






from coant to const, I’rifnnrv lui?! ivns for Inter! library lonna: 

In adflitionf for one boi»r per d^y? ^^^'tnlofriniK information was 
distributed to nil participatinr librnrira, npinff pnnebed paper 
tape . ( 34 ) 

EiiropCf blessed with low transmission rntrs, and 0 tele*- 
type missionary in the person of I.-, J. Van per ^Vollr, librarian 
at Delft Te clinical Pniversity, pxpericnced n nmeb more rapid 
(rrowtb in library teletype installations than t! is coon try. 

The first teleprinter was installed in somewbnt later 

than hero. Growth from ti'cn on was rapid, (ip, pfi , nfi ) Denmark 
installed Telex in every major iibrory in 1^*03. (p) Van Per Wolk 
identified 27 libraries in 105R; this number f^rew to ^?1 in IGGG 
(inclodinp: U, S, libraries, and U’.ose in oi.ber parts of the worlds 
as well as those libraries which do not have their own machine 
but can use that of their i nsti irli cv:) , (pR ) Unfortonaiel y no 
separate count for European libraries was made: bow-ever^ it appears 
that the constant and volnminous exhortations by Mr, Van Per Wolk 
bad the desired results, Pe states, with ri^rbtfol indiipnation, 
that there really is no reason why libraries should not install 
teletype immediately, and that B21 out of the world* s R,700 
university libraries is a sniall percentage indeed. (38) 

Tbe 1065 HW directory for the United States reveals 130 
library subscribers; the 1P66 figure should be substantially 
higher, however, because of the increased interest shown in inter- 
library cornrminications of all types. 



2. Uaes and Advantacrat 
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>Vhat are aome of the nars of a trletype inatollntion in 
libraries? Poole liata aix (23): 
interlibrary loans 

a\i|innentin(; boldin/rs on reciprocal basis 
p:eneral cornmnnications with other libraries 
use for qiieryin^r imion caialor:F!(37) 
reference services 
internal commiinicntionr/ 

A number of additional uses have emerr:ed since then; the trans- 
mission of bibliop:raphlc data for cntolofrinn was cited in the 
report on the Canadian network (.34 )i as well as by Hayes (lo) 
of New York# Circulation control was mentioned by both Hayes 
and McClellan# ( 17 ) The latter, in a most unorthodox article on 
accessibility of library materials, describes a system he has 
installed in his Tottenham, Eoglandy Public Hbrary# He combines 
Desk->Fax, a short-range facsimile device with Telex for longer 
distances to provide his branches and departments with rapid 
access to the "master catalog", which contains single cards for 
each item in the collection, whether cataloged or not# A "Central 
Locations Unit" staffs the location service and .transmits the 
desired information via fax or teletype, A mechanized file aids 
the staff in locating the desired information. All reserves will 
be handled by this unit whose sole job it is to keep up with and 
provide information a'joiit the location of every copy of each hook 
in the system# 
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The aflvantop;efl of tcHtype or Rurvryed hy Poole are as follows: 



Spcpfl 

Coat below tolcphoDe 

Clarity of forpijp:n 
lan^iap;es 

Incrrased ranf^o of 
library service 

!U)iind-tbe-cloch 

imatiended service 



Accuracy 

Increased resonrceR 

Sirnnltoneons written 
records at both ends 

Ability to use codea and 
prepunched message tapes 

Improved public relations 



The nse of codes in Europe seems to be much more wide- 
spread than in this country; Van Der Wolic deseribefl the IFLA/IATUL 
Telecode and Telex Af1dressbooU (3R)f which contains the international 
code used by librories. Tl>is code, based on letter combinational is 
both short and easy to meniori7,e. Each symbol consists of three 
letters standing for words and phrases most henvily used in inter- 
library comniunicntions • It l»ns been translnted into ten major 
languages ao that it is truly usable by all nations. Its chief 
advantage is brevity, of course; shortening messages drastically 
by the?' use of this code cuts down considerably on the cost of 
transmission. Too, it provides an iiitcrnotionnl standard of 
comnmni cation which might well be adopted more widely among 
libraries. 

Advantages of teletype might well be summed up by quoting 
Rogerson(S5) : *’The speed of a telephone with the authority of 

the printed word." 
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3, Costs : 

Cost vary wiHply mnona libraries; some fyiiote total 

cost per item handled, inclndin^r personnel, PVX, moiling: or 
messenger service, while others include transmission charges 
only in their cost figures. In addition to the cost figures by 
Mack, Jolly, and Tetbybridge, given above(ld, 18, 10, ??), there 
is onr ever-enthnsiastic Von Per Vi'olk, writing on costs in Rnrope 
which seem low indeed. A three-minnte transmission over fifty 
miles in Germany costs all of while 150 miles cost 15;^. 

He has calculated the cost of n coll from flngland to several 
European countries os fol lows ; (no ) 



To Austria 


12s 


Od 


Del gium 


'^s 


9d 


France 


da 


Od 


Ne therl ands 


ds 


Pfl 


Swi t^erl and 


Os 


Od 


West Germany 


Os 


Od to ^s 



In addition, he provides useful comparisons between tele- 
phone and tclot 37 )e costs in I^irope ns well as figures about 
usage of his own installation, (30, 3?) Psr figures are also 
given by Ifa.yes for New York, w!»rre the increase in items handled 
has been phenomenal (lo) and in a snbsefnient article on the same 
installation. (2l) 

It appears that wherever WTC has been used to maximum 
advantage, that is, as replacement for traditional means of 
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communicotinp: with otiicr librnrira, r/iU»rr tbnn in it 

bas become a qnicb, acenretry eiu] incxprnnivr tool. ly , 

the recent increase in install otioiis will stinnrlntc interest in 
Borne meoninfirfiil cost studies, which ore hodly needed at this time. 

4. Recent Develorments : 

Some recent developments have mode the teletypewriter appper 
in o new light. The ecnipment itsel T hns been improved considerably. 
IVhere transmission speed had been r^O w/p/n, it has been increased 
in the mod. 33 and 3f> teleprinters to 100 w/p/m. Unattended service 
bas become the rule rather than the exeeption, providing teletype 
users with a 24 -hour per day capability to receive messages. 

Punched paper tape as part of the machine has resulted in speedier 
transmission; a typist may type as slowly and carefully as 
necessary to prepare an accurate message without tyinp tip a 
line; when the message is completed, the tape, which was prepared 
simultaneously with the typed message is read and transmitted 
at 100 w/p/m, considerably fester than itiost typists can prepare 
a message. The teletypewriter model 37 being tested now, which 
will appear on the market this fnll(in07), will he even faster, 
transmitting at 150 w/p/m. (l3) Rixon T^lcctronics, Silver Springs, 
Maryland, has developed a machine which can transmit at 4, BOO b/p/s, 
as compared to Teletype's 2,400 h/p/s.(l3) 

A new terminal device is being market-tested at the present 
time(l2a) and should be available commercially this fall(l007). 

Called Dataspeed . its chief advantages are speed and silent 
operation* Printed characters are formed by ink sprayed from 
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tiny nozzlrn onto ordinary WX pnprr. Any clmractrr can hr 
programmod to print; trnnBinisgion is at llir rni.r of 1 ?00 w/p/m 
or 120 choractcra p/a from pcrforalrd tnpj» transmiaaion , Ita 
price is modest, and since it lias fnv movin/r pnrta, maintenance 
is simple. 

The moat importonL change, ho^vever, ja in the nae to wliich 
teleprinters ore being pnt. Tlir concept of teleprocessing of 
digital information os input to compntei's hns developed rapidly 
during the lost few years, Tn iOnri, tl»is concept was demonstrated 
at the Library/USA exhibit in New YorU ; iis TNIVAC computer was 
connected to cities considerable distances mvny by tff'leplione lines 
with teleprinters as terminals. Qurstions could be asired from 
the information stored in the computer and wore printed out via 
teleprinter in the distant cilY.(''0 

Several libraries in Nev/ YorU State envision using tbeir 
present TIVX service in conjunction with [^resent or proposed 
computer facilities, to obtain hibl iogrnphic data, to query 
registration files, and to recei^^e pre-recorded answers to frequiint 
questions. (lO) 

Additional information on teletypewriter i.ses with computers 
is given in another section below, 

5 . Summary ; 

Aside from a few surveys of the tnlot^qie field, cited in 
section A above, the literature is devoid of comprebensive 
treatments* Pew cost figures are given, and those that are stated 
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usually do not ^):ivp o nothod b> wivicb Uir;y »vrrr dptprminod. 
Most of tlie orlicloB brinmiofl ivi LI; pm i nfuii ovor o now machine 
?rhich tvoiild perform miracles; fp^ p:nve hard facts to hack this 
However, it may be concindrd •fh.?!. H e :i;^rs to w}>ich tele- 
type machines have been put ])crn practical and worthwhile. 

Expanded uses in the fotrre arc « vi? certainty, both 
because of the low cost, as compared to similar devices, and 
the improvement in the equipment iisclff 
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6, Tp'icphonp anf] T<;lpt.ypr - l.i; ; ! of I'p rcnoof! : 




( 1 ) 

( 2 ) 

( 3 ) 
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Facsimile : 



Facairnile transmission of printer! information l^'as intriamrr) 
librarians for many years; np vntil recently it was the only moans 
by which a printed page could be sent over appreciable distances 
without requirinfr typing or otherwise momially duplicating text. 

Actual transmission takes place over voice-grade or wide- 
band telephone lines, microwave and similar communications links. 

A scanning device picks up images optically and translates them into 
electrical pulses. At the receiving end, print may be restored by a 
number of different means. In a direct-recording facsimile system, 
current may be passed through electrolytic paper, resulting in letters 
being formed; or a white coating covering an clectrocondiictive 
carbon paper may be* burned off electrically. Another way is to guide 
a magnetic stylus over pressure-sensitive paper, actually “drawing” 
the message. The fourth method is the well-loiown xerographic process, 
using a catbode-ray tube to form an image on a selenium-coated drum. 
This drum is dusted with a powder ink which adheres to the charged 
areas only, is transferred to ordinary paper and heat-fused for 
permanence. 

Synchronization of both scanning and recording mechanisms isc 
extrerely important for the success of facsimile transmission and a 
number of highly sensitive devices have been developed by several 
manufacturers to achieve a high degree of reliability within sending 
and receiving 8ets.(7) 
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Speed of facsimile transmission depends on the capacity of the 
comraunications link. Over voice-f:;rade lines, transmission may be at 
the rate of one page every six minutes; or as fast as several pages 
per minute, if microwave is used. 

1 . History : 

Facsimile, or **fax** as it is often called, has been widely 
used for message telegraphy,^ weather and cloud picture transmission, 
and newspaper stories. Some ynewspapers are type-set in one city, and 
printed by high speed facsimile in anotbor. ( 5 ) Photographs of news 
events are sent via fax to distant places. (d) 

The first article on fax in libraries was written by Cedric 
Larson in l?/52.(l3) He describes 0 protot>'pe facsimile device designed 
for the Atomic Energy Commission which could scan print on a flat 
surface, thus being usable for copying from books. As yet, such a 
device is not available commercially, although fifteen years have 
elapsed since the AEC device was first tested. It used a cathode- 
ray flying-spot scanner at tlte sending end for pick-np of impulses. 
Speed was fairly high for this machine; it transmitted at. the rate 
of 15 in. per minute (or 120 sq. in. per minute). Electrolytic 
paper was used at the receiving end to reproduce print. Adams(l) ^ 
and Hcron(8) also describe this device, but no explanation is given 
why it remained a prototype only and was never commercially pro- 
duced. One may only guess that tlio cost was prohibitive, else 
some enterprising manufacturer v/ould sv>rely have seen a ready- 
made market among libraries and ot]?er customers who have need to 
copy from bound volumes. 



Crouks presents a good dfscription of tke entire facsimile 
field as of 1954 .( 4 ) He tells of Dcskfnx, widely us^rl hy Western 
llDion to send messages to their customers* o'fficcs, using Teledeltos 
paper, a coated carbon paper. Weather inops trnnsinitted over land 
lines and radio use Times-Fax; in Cnnadn a similar system operated 
under the name of Mufax. Hogan Laboratories, a leader in the design 
of facsimile equipment, had developed 0 continuous scanner by 1954, 
which accepted copy of varying sizes without the necessit}'^ of re- 
loading the machine. Crooks foresaw vast improvements in fax 
equipment b.y 1955, envisioning tens of thousands of sets being 
sold to an entirely new user group by 1050. Dcsk-to-dcsk, office- 
to-office and plant-to-plant communications would become feasible, 
editors would be able to receive and send proofs by fax, protected 
files world become a reality (no doeximent ever leaves, but copies 
are made instead.) Improved speed of fox v;ould be*come reality. 

Mr. Crooks states that no one could guess how fast lax reproduction 
would become and that increased availability of wide bond com- 
Diunication lines at an inexpensive rate would make it practical 
for many more customers. Thirteen years later we find that 
line cost is still the chief problem, most of his technical pre- 
dictions having come true meanwhile. 

Scott Adams(2) writes again in 1950, surveying all types of 
library communications systems. He describes Telautograph, a 
fax device which prints on continuous rolls of paper and states, 

**it has been installed in a number of libraries for intcrcoimmmication 
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between circulation and stacks." The only library named is the 
John Crerar Library in Chica^ro, however. IFe, too, peers into 
the future, envisioning a pro.iection of one page at a time on 
the face of an iconoscope tube and subsequent print-out. 

King's article in 1900(1 P) is one on the most soundly 
conceived ones found in this survey. Ifc advocates electronic 
transmission for in ter library loans and conies up with acme excel- 
lent comparative cost figures, taking into consideration the many 
intangible costs inherent in TIjL transactions. He compares line 
costs for various kinds of transmission and concludes that elec- 
tronic communications links between libraries are only feasible 
when a very high volume of activity exists and the distances are 
relatively short. He does recognize the public relations value 
of instant receipt of the requested item, but concludes that there 
are "few present or anticipated situations where distance and 
volume would result in competitive economics," 

1960 saw the publication of an article by Kennody(ll) which 
was not available for examination. Next we find a brieT note in 
Library Journal (is) announcing the experimental installation of 
a facsimile system between the Franklin Institute Library in 
Philadelphia and the GE Missile and Space Division at Valley 
Forge (20 miles). The article gives no cost figures and does 
not state what kind of equipment was used but does state that 
inter library loan time was cut from 10 days to five minutes! 

This seems hard to believe considering the size of the Franklin 
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Library ^ where it surely took lon/ier llinn five minutes to pet 
a journal volume from thp stucl<s. 

David Heron and J, R* B.loueliard(EH) nr;ct write of fax, this 
time in 1D6G. In tracing the liistory of Hhrnry oppl ications, 
they find that the Council on Lilirory Uo sources has shown preat 
interest in facsimile transmittal, suj’portinp various projects 
to aid technical development, V.jiilo turning down a proposal for 
LDX.in the Boston area, the Council funded an experiment in 
Nevada, which linked the Uriiversily of Nevada at Reno and the 
Las Vegas campus with the Davis campur. of tie California system, 
Morehouse’s report on this project reveals Tm thor details, (l?) 
Magnavox Research Laboratories* new Hopnofax device, Inter knora 
as Xerox Telecopier, was installed in ilie three universities in 
April, and a one-month experiment he pan. Repilar voice-grade 
lines were used for transmission. All types of printed materials 
were transmitted during the test period to ascertain to what extent 
the machine was suitable for geneiol library use. 

Results were both encouraging and di sap]>oi nting, Ik?ss tlinn 
8-point type could not he reprod*.»ced legihlyj althovigh larger 
type transmitted fairly well. Use of voice-grade litics resulted 
in considerable noise, bad connections and fading: since the 

machine "copies** noise, many of t)ir copies were illcgihle hecause 
of line interference. The instnllation of a data-grode line at 
slightly higher costs was recoriKcndod for [he elimination of line 
problems. Too, the equipment used wn« «sr:ong the oarlie.st production 
models, relatively untested, and thcx'cfore prone to troubles. 
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Chief advantage was the timr /:^ainr:f] in the actual transmission 
of pages over the more convcntionn] method of xeroxing: and mailing. 
Additional time was also gained hy r.stnbl isldng priorities for the 
experiment, e. g. in the innnedinte use oP the Xerox machine when 
needed. This, of course, should not he considered a real time- 
savings, since such priorities could he assigned to any inter- 
library loan system, if deemed necessary. 

Heron adds to this report tJmt faculty complained about the 
lessened legibility of transmitted copy. No other statements 
regarding user acceptance were found. 

In Hawaii, the State Library installed facsimile copiers 
in Hunt describes his iise of Diktafax equipment in 

enthusiastic terms. Because of the varied background of his 
clientele, it is often necessary to transmit Chinese, Japanese 
or other Far Eastern language: facsiinjle transmission is a 

boon to this effort. Not only was material copied for interlibrary 
loans, but book orders, administrative memos and th<? like were( 
sent. Among the islands of Hawaii, facsimile transmission would 
appear an ideal way of comiminication, since most mail has to be 
flown or sent by boat, making it either expensive or slower than 
land mail. Simultaneous transmission ]»roved to be another ad- 
vantage of the equipment; Mr. Hunt was able to communicate 
quickly and efficiently with bis charges in this manner. ITe 
envisions tying the fax equipment into his proposed computer 
network, and also making it available to other state agencies 
for communicating with their local ofPlces. 
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A second experiment witb fax, tins time lirtwcon Berkeley 

and Davis campuses of the Univerttity of California system, has 

just been conclxulccl. A report xvill he availal)]c in dune of ]0f)7« 

Dalpli Shof fner , (15) head of tl^c Tnsl< Force, writes that careful 

testing of assumptions made in a planninit report published last 

the 

year will be part of the June report. Based on Nevada experience, 
Morehouse and Shoffner(lO) planned the LDX experiment in California, 
again sponsored by the Council on Library Be sources. Carefully 
calculated time and cost estimates, boil* for tlic proposed Davis- 
Berkeley link and for a network encompassing nine UC campuses 
are presented, and await testing. The report concludes that 
an LDX system is not economically fcnsil)]c with present volume 
of interlibrary loans, but that the cost may be justified in 
gaining access to vast collections for smaller libraries, thus 
in many caoes elimirating the necessity for tlie acq\iisition of 
duplicate titles. 

Several ongoing or planned projects ore b\it briefly men- 
tioned in the literature, being too new to merit evaluation. 

A letter from LSU(l4) states tliot tlic proposed IDX installation 
which would tic that library to others in Louisiana and Mississippi 
,is dormant at the present time, due to lack of funding, A number 
of requests for grants were turned down for LSlI, and it is pre- 
sently considering a smaller system between three LSU campuses 
only. 

% 

Shoffner writes of a system prcsiimably in operation in Indiana;' 
as yet no information could be obtained on tliis(l5). Now York’s 



35 



O 

ERIC 



pilot project began in February o ]0) enconpas.qinr 
five libraries: Nev’ York Skate tjibr,.ry, -Y-v; '‘''erV Library, 

Cornell University, and tee ^^iblic i i r;:*r,n’<'r, rP riuPPaic and Erie 
County, and Ho cbe s to r . i i vp a i i i a *1 '.i y , ■. i i ' . ; r ;> i ; y ? ' - >>'■ x 7^ ;■ n e d 
to include twe n ty- five Vp^ - i: a r t; } ■ lib \ a r i e ;-} in N r v. A* or\ s t a i o , 

Service will be given onl\' :o tiie ''si.irur v’p soai-e^pr , over 
eighteen, who ?anows bis oxaei. hibl iogi r'i-bie ci Latioij . A 
charge of ?5^ per page wil i be cliar^irod Mo patron, and bo nny 
receive no more than 12 pa q one tipo, /'Ms roovr-.'^t vdll be 
t r a n smi 1 1 e d from the local library to V ’ 0 n o a ro ;rt ; b r ; 1 ry having 
a f a cs imi I’e device: if i ^ 0 a nno t be f i 1 V 0 d t »io ro , i t i f 0 r- 

warded to the State Library, which will rniory t'uy rntiro system. 
g. Costs ; 

Pew cost figures arc available as yet. nnrit(r*) states tl>at 
at 18/ per copy, this is 300% less than vro owsl coyyMjgj packing, 
mailing and p 0 s t a ge of a given i. t e m . i b. i s ’/o ■/ y ]. 0 v ' ■ r . i r o is in 
sharp contrast with those given by othoi -i, I’/id it ■. ho ass'orned 
that he considers only the actnal transmission cost, and not total 
cost of handling each item, king's co-t f'jgures wore metitioned 
above ( 1 2 ) , The y are, ho we r r , ] ' i* o 1 > a ■'! 1 *; * i of da v o o s o f now* 

,T)ie Air lie Foundation proceed in, os oorh.irijj r.ii excellent chapt.er 
on 1 ibr a ry c ommu n i c a t i 0 n no n'.vo r ^ « s ( 3 ) . ' i e k* : * r o v M 5 0 s e x ? . c n s *i ve 
cost fig\ircs. Line costs vising vcri.rnt,- Minds of links are con- 
sidered in relation to distance, and one table (n. ri ?0 even 
considers the cost of trf:nsmii.t ing a whole book ( The hi ge and 
Fall of the Third R eich ) ^ exclusive of terminal ergurment, however. 
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Morchouse(l7) is thn only ono who does have firm cost 
figtares, ranpinfi; from $2,49 per page between Las Vegas and T?eno 
to $,88 between Heno and Davis, Because of the fact that his 
was an experimental situation, these figures may not be entirely 
usable for anyone considering an installation of fax equipment. 

They do, however, present a starting point, and ^forehouse is 
careful to point out that alternatives exist, especially as to 
’ line costs, which would ma?ce the service more satisfactory in 
a working situation, 

liVhen the report of the California IDX experiment is issued, 
it should he incorporated into this report. Efforts should be 
. made to obtain data from New York when sufficient time has 
elapsed to make such data meaningful, 

3, Decent Devel opments ; 

Libraries are not likely to use facsimile transmittal on 
a large scale unless line costs are decreased. Terminal equip- 
ment appears to be reasornbly satisfactory except that none of 
the commercially available machines copy from bound volumes as 
yet, making it necessarj^ to use another copier first and then 
using the resulting single pages for transmission copy, 

• A relatively recent development in several states tov/ards 
statewide communications networks is of great importance for 
libraries. If line costs can be shared with others, if libraries 
can subscribe to a public utility-t 3 qpe broad band network as they 

do now to voice-grade lines, then it will become much more practical 

O 
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for even smaller libraries to take arlvantafre of fax, P^y .sliarin»x 
snch networks, a much more o f ricient tr/ur:nii a.s i on Uwmj eon he 
used. Microwave is one, wavecxildr* and satellite ronn^m? cations 
two others which arc hoin^j nsed now. Tie possibility oi* laser 
transmission is coniin/x nmch closer; some of the fornidable 
technical problems arc in the process of heinjrr solver]. None 
of these very expensive transmission links ore oeonomi colly 
feasible unless a very lor/re »rronp of nsers subscribes to them, 
necessitating the formation of user , troops on a br(»arVr basis 
than the statewide networks now being formed. 

4, Snmmarv ; 

Although few libraries havn used racsimilc for transmission 
of printed information as yet, 1000/07 saw the instal ^ iu.ion of 
several major systems, some only on an experimental basis, vhile 
others are operating networks. Decreasing line costs will no 
doubt make facsimile equipment more widely acceptable : it 
remains one of the most attractive means of transmitting 
printed information, because of its acenracy and sprer?. 
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F. Television and Badio^ 



1# History ; 

Tlie use of television for intcrlibrarj'' connminication has 
not received a great deal of attention in the literature* 

Libraries havcf of course | been interested in TV for some time, 
but this has been mostly in terms of presenting booh talks and 
other library-connected programs on educational television sta- 
tions. A demonstration of this type of use was presented during 
the meeting of the Michigan Library Association in 1901. (d) 

The Detroit Public Library was connected to the convention hotel, 
and viewers could see panel discussions, in-servicc training 
lectures, the transmission of printed information, diagrams, 
pictures, etc. in answer to reference questions. This demonstra- 
tion was designed to arouse interest among Michigan librarians 
for a proposed statewide ETV network. As yet, this network is 
not in existence. Dance(5) tells of the Michigan demonstration 
as well as operational closed-circuit networks in Texas, South 
Carolina, Florida, Alabama, and a county in Maryland. These 
have been used by libraries for transmission of referenct-type 
information, (cartoons, costume plates, diagrams); some Polaroid 
pictures of the screened image were taken and were of good quality 
One wonders why libraries have not used their ETV networks to a 
far greater extent; it seems that the screencd->image Polaroid 
method could be used very successfully for the transmission of 
journal articles. Night transmission should be possible, when 
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stations are officially off the air, so that patrons would 
have the material in hand the hex.t inornin;^. It can onl.y be 
guessed that proximity to the station might be a problem; 
all library materials would have to be transported from the 
library to the station* each night and back again. 

Evans (8 ) relates on interesting experiment, conducted at 
the Library of Congress in 10d8. It concerns a demonstration 
of Ultra fax, during which Gone wi th tl^e Wind (l0<7 pages) was 
transmitted from a hotel five miles away to the Library of 
Congress in 2 minutes and 21 seconds* The method of transmission 
was a flying spot scanner at the input end, transmission of the 
television image over microwave, and reception on a kinescope or 
picture tube, from which either a videotape or a hard copy could 
be made* The received image was first recorded on fast-acting 
film which was developed almost instantly* Gen. Rarnoff, who 
spoke at this event, foresaw all sorts oT exciting uses for 
Ultrafax: exchange of TV programs witl’ overseas countries, a 

worldwide military communications system, distriliution of full- 
length movies from a single film negative to thoxioands of theaters, 
home video newspapers projected on one's own screen, and the like. 
Some of these things have since come true, but it may be assumed 
that the high cost of ‘such an installation has prevented its 
widespread use. At any rate, no further mention of Ultrafax is 
found in the literature examined. 

The ever-alert Council on Library Resources became interested ’ 
in TV applications to library problems in 1958 and sponsored two 
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studies designed to help solve some of the knottiest library 
problems standing in the way of TV utilization, (3, 12} In order 
to examine library card catalogs by television,' a card-tnrning 
device had to be designed which would feed and turn cards for 
the camera. Ardern(l) reports on the projects, and finds that 
the devices were not reliable enough to do the job efficiently. 
He then continues with his own experience in the Manchester 
College (England) Library, also described in (7). A one-way 
closed circuit TV link was installed between the main library 
and a branch in the Chemical Engineering Building. A camera 
with two lenses, a screen for lining up copy, and a book mover* 
to facilitate handling of the book being viewed, as well as an 
intercom system, wre installed. The branch library installed 
a 14 inch monitor for viewing the projected image and a control 
unit which could switch from one lens to the other. Also, there 
was a book moving device and an intercom at the receiving end. 
The CUV-designed page turner was used but proved to be less 
efficient than a staff member turning pages. Mr. Ardern does 
not discuss user reactions, but gives cost figures, and states 
that the high cost of a public utility coaxial cable would 
prevent extending this system to points farther away. 

The VERAC system is described by Bo7irne(2) and in two 
other reports.(6, 9) Developed under a ClJl grant, it consists 
of a step-and<-repeat camera, film storage and retrieval units, 
a TV viewing screen and a hard--copy reproduction unit. The 



wacliino v/ns (^evelopofl hy AVCO r>;‘ i‘: ; /... m.*. ; : it 

features riicrofilm coding for rvic** rotriovc j . r.io mVilioiT 
pages con Id be stored in the sy:-:tcr=i. /•. t]'c>\\f:h c>r;f:4Vi ’ .t**': 
operational and c o m\o rc i a 11 y n va i 1 €^1 > 1 c in ii vv A i r 1 :i o i i *. n c.c 
pro c e e d i ngs ( p . 1 3d ) no no n t i o n o T a ny i n >: a 1 1 a t i on a f- “ o ; r i c . 

Ampo X Co r p 0 r 0 1 i 0 n * s VllT; % 0 1*'! I .i i a n i ):? r 1 a r sy .s t o n : r o w- v , 
it uses videotape as dociurtorii sLorogo device, It is <’'or;ci'il..‘'r 
as being in use at NASA in lli?nt.svil Ir , Al aba.-vn . (l 1 , 13) T! r* 
advantage over VERAC is that it can bo np.'b'itod; \ I ayes 

include storage in the ant'll og node, thos troro in sor-io dogra- 
dation ever}^ time a copy is ;:;ado. 

Only one example oT a radio not/" 0 .rV of libraries was 
found, (lO) Six regional libraries in Soutbvest Vissonri are 
planning to form such a notv.orb- ror o^'pe dating of interl iV»rary 
1 oan s f answering o P re f c ro n co pno s t i on s , a*n d o x to n d i n g ■! 1 ' c 
services of professional oonsrl tants , This was only arironncod 
in March of 1067^ and it v.i i'j bo interesting to sro iT Ll'o cost 
of such a system is justifiod, compared to telephone conference 
calls or similar^ more tradi tionnl means ov communication. 

P. Summary ; 

The literature yields lii.ule of actiu'il experience with video 
in libraries. High equipment and lino costs appear to make an 
installation solely for libraries impractical, hut it would soojm 
that the use of available edncationnl television networks and 
stations could be utilized to a far greater extent. A survey 






of presently existing ETV facilities to ascertain iT liprorics 
avail themselves of their services might bo i^scfuj . Vhr recently 
announced plan of a national ETV netv.orlc Mould seer, i.o r-ake this 
a ready-made sy s te n \vl i i c h libraries c o \i 1 d use to c o \'vriv w i c »■: to v,*i tb 
each other. 

They could use the netv/ork during off ho\5rs for ti^ansmission 
of bibliographic citations and printed material; this would be 
a one-way communication only, cf course, and if bard copy was 
desired, a photograph would need to be taken of the image pro- 
jected on the screen. 

Another way to utilize the existing and proposed network 
would be to install sloM*-scnn video equipment in libraries, 
vduch would permit reading information off the screen and 
copying what is needed. The v/ideband netv/ork (EW) would only 
be used for long-distance transmission (e, g, from tbc Library, 
of Congress to the state capitol), and a stqp-doMn device M^ould 
be neccssar.y to convert signals to a voice-grade line, utilized 
by slow-scan equipment (VIDEX). 
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G. Libraries and Computers - Tbe Present Picture : 

Although there is much written information on how libraries 
might take advantage of computers, little solid ocliievcmrnt has 
been reported as far as total on-line systems ore concerned. 

1. History ; 

The concept of a totally mechanized library, tied to branch 
libraries and other service point via communications link is not 
new. Everyone seems to have talked about it for years, but few 
have implemented the total concept. Progress sc -jms to have been 
mode in technical libraries somewhat more rapidly than anywhere else. 

The well-known Project MAC at MIT, begun in 1061,(15) is 
probably the most sophisticated on-line library system conceived 
thus far. It is, however, an experimental system only, designed 
to aid in solving some of the formidable problems inlicrent in such 
an operation. Much experience has hern gained over tl?e years; 
the installation of more powerful hardware and tlie constant mod- 
ification and addition to software connected vltli tl»is program 
make it a model from which much con he learned. 

>aSDliAPS(2-l) is the major program in tlie health sciences. 

It, toOt is not a total program, but encompasses many of the 
functions which are essential to the develo]»ment of a total on- 
line library concept. In addition to making its information 
available directly to users throughout the country, by mail, tapes 
of stored information are being distributed to regional centers, 
from which local users may draw infoimiation. far, it could 
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not he ascertained if any of the KiTlDIjAP.S tapes ore on-line, and 
if anyone is linked electronically to ike rejrional centers, hot 
this ivoiild seem to be a lopicol devel opment . 

One of the mere interesting total systems in existence is 
that of Socony Mobil. Oil (SMAP.T). (25) This is not a library- 
based systems, but contains many of the components of a total 
library system, and is therefore described in some detail here. 

^n iro 1410 computer witi? an ROK memory is available on a 
real-time basis to Socony Mobil's installations all o’^'er the world. 
Information is stored on disk packs, and a bufferin^r device 
(Digi tronics) provides the speed-up and slow-down which teletype 
messages require before they can be used on-line on a computer. 

' number of different programs ore run; financial analyses, 
system statistics, engineering applications, and mathematical 
computations . The system can accept as many as sixty- four tele- 
t>7)c messages simultaneously. It has an interrupt feature and 
dual i/o channels with overlap capability, as well as memory 
protection. In operation since 1054 and working well, it might 
serve as a model for library operations, since it encompasses 
all of the company housekeeping functions as well as information 
retrieval and research work. 

During the Lihrary/l^SA exhibit at the New York World *s Pair, 
an on-line system was demonstrated (6 ) which used teletypewriters 
in remote cities as i/o devices. It was claimed at that time that 
this was the first electronic remote library center ever established. 
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A person could fornuilatc a question^ it ^voiild hr telet> 7 )od, and 
the answer received from New York very qiiicl-ly. This vas, ]»ov*ever| 
a “canned** demonstration only, with special codes drsi/xned to 
elicit particular answers. 

The Library of Con/^ress was studied by iCin; 5 (] 0 ) in ]0n?/f>3, 
and the ensuing report presented plans for total mechanization 
of its operations. Some of this is now getting underway; tapes 
containing cataloging information, (in lieu of the distribution 
of printed cards), began being distributed to sixteen libraries 
late in 1966. (l2) No information is available as yet bow this 
is working. Here again, as with the MIDLARS program of distribu- 
ting tapes, it is conceivable tl^at these tapes might be nueried 
remotely via teletype by individual libraries, 

Hayes(8) describes the beginnings of an on-line total library 
system at the Advanced Systems Development Laboratory at Los 
Gatos, California. Here housekeeping tasks are being mechanized 
gradually, with the goal of having all operations controlled by 
the computer. He recommends that librarians investigate service 
bureaus or public utility-type computers, to which they may 
subscribe, thus bringing equipment costs down. The thorny prob- 
lem of line costs still remains, 

Drew(7) reports of his on-line technical library referenc,e 
and retrieval system at Lockheed, Begun in 1964, it features 
a card reader as input and tele type writ^c?rs as output mechanism. 

The search is carried on by reading a term card, matching it 






a/;^ainst a fiU? of storof? Iri'niR, tim.s i n.«:i)rinf: Umt tl;r .qparcb 
is made in terms of a controlled voen?)rJnry, J)re\N does not 
say if this is a total library system including: house Ice e pi nr tasks, 
Vedicnl libraries have been in the forefront of the move- 
ment toward mechanization. The most exeitinp: developments ore 
presently occnrrinr in New York State where the develoj'ment of 
the llorvard-Colutnbia-Yal e tienp of their medical libraries I'as 
been an on/roinr project for some titnr.(l, ??) This teletype- 
connected system has undertaken cooperative catal nrinr in depth , 
usinr MICIlLAHS tapes, and suppl ementinr this information with 
analysis of books, so that medical library patrons would have 
far grv«»ater access to informal. i on than presently possible. 

Parallel with this the biomedical communications network 
was established ^n upstate New Yorkfn, 11, Ifi , 18). This pro- 
ject came as a result of an oraanizotion colled INTRACOM, which 
VOS formed amon^r New Yorlc State T^niversi ty libraries on a 
similar basis to EDUCOM nationally. The three medical libraries 
of Buffalo, >Syracuse and Brooklyn are involv^.d in a pilot pro- 
ject, later to be extended to all sixty campxises of the STT^ 
system. The three libraries xvill he linked via an on-line, 
real time computerized network, usinc an IBM 3B0/d0 computer 
and, for the time hein^:, B7d0 terminals, xvith telephone lines, 
1050 terminals will he added later. Tape, dis’k and strip 
storage will be available to the eomputer and a variety of 

output devices including CRT's are planned. Conversion of the* 
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tiivec card catalogs to machinr-roP'lnhlo forr is prpsontly binder- 
way; formats are based on l^EDIATS nml il r format drsirned for 
the Library of Congress. WVIC indexes and SDI programs are also 
envisioned. All library operations vill be converted to the 
computer. A Union List of Serials has already been produced, 
the communication terminals have been installed and are pro- 
viding improved interlibrary loan service, and a mechanized 
circulation system is operative at Syracuse. Plans for the 
SUMY system also include installation of an LDX system, apparently 
not related to that now being put into operation by research 
libraries in New York state (mentioned in section on Facsimile). 

The budget tor the project is set at $?00,000 for 10n7/f>S, 
and for 1968/69 it will cost about $300,000 to $d00,000 to operate 
the system. (ll) One of the important considerations in planning 
this operation is the availability of a computer solely for 
1 ibrar}'' operations, to be shared by all participants. 

There are many other libraries now using computers for parts 
of their operation. Emphasis in this report is, however, on the 
concept of a totally computerized library which could communicate 
with others on on equitohle basis. Thus we have looked only at 
those libraries which combine cataloging and classification with 
retrieval in their systems planning. 1!EDIAIIS and the MAP.C project 
at the Library of Congro .is(?3) arc providing a national biblio- 
graphic standard which would achieve eompotihili t.y between com- 
municating libraries « This is considered essential in any inter- 
library communications network on-line to a computer. 



The INTREX report(ir>) o ffrrs eomr r“'ncllrnt cnnsid^rations 
which imist precede planning of information nrtworlcs, Puildinp: 
blocks for such a network exist now in many places, others are 
being planned. 

Some of the presently exi sting mecbanized information centers, 
which covld ho tied into a nafional network include: National 

Oceanographic Data Ccnter(2l), Chemical Abstracts Servic^(no), 
National Drug Information Clearinghouse (I'l ) , National Standard 
Deference Data System(l3), de Orazia^s Universal Reference 
System for the social sciences(n), and some of the large national 

libraries(<! , 17). Little communication seems to exist between 

/ 

these centers; and it was only recently that the National Library 
of Medicine and the Library of Congress agreed on some common 
forms of bibliographic input. This, it would seem, is the ma.ior 
obstacle to a meaningful design of networks, aside from the 
ever-present one of costs. 

The concept of using service bureaus has been mentioned 
ucforc to achieve a partial solution to the cost problem. Bass ( 2 ) 
tells of the Los Angeles Public Library's experience with such 
a facility; apparently it works well for this very large public 
library sj'^stem, which has converted its patron registration 
files, book ordering, serials control and circxilation system to 
mechanization; its book catalog having been computer-printed 
for some time before. 

There are now some large on-line computer systems in existence, 
which operate on the service -bureau concept. (9, 19) Westinghowse 
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operates a UNIVAC ^00 with about 300 teletype terminals In re- 
mote customer locations • Real-time and batch processin/; are 
offered. General Electric's DATANl^T is offerin/; a special 
service to hospitals and medical facilities in Kosaachusetts 
jailed MEDINET. Telct 3 rpe terminals and a central computer 
are part of this system also, 

2, Summary ! 

There are presently few libraries which have converted all 
of their operations to a computer base, Iliph costs seem to he 
the major factor holding many of them hack. Although many librar- 
ies have access to computers, petting time on the machine can he 
a problem. The computer service bureau may he the answer to some 
of the cost problems. Standard bibliographic input is a "must” 
for any library hoping to participate in an electronic cormnuni- 
cations network, FHirther considerations will be presented at 
the end of the section on planned systems. 
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H. The Network Concept: 




As scarce as the findings concerning solid achievement in 
computerization have heeny there is an abundance of literature 
about plans for the future. Some of them are touched upon in 
the following pages; no attempt was made to do a comprehensive 
survey# The Annual Review of Information Science and Technology 
cited above is an excellent and critical guide to all important 
developments in the field. 

1. History : 

As early as 1961, John Kemeny of MIT(15) p^'posed the 
establishment of a computerized national library, wh/ch would 
grow from 10 Million volumes to 300 Million. However, all 
information would be stored on microtape, and would be retrieved 
and projected on screens in libraries over the country upon 
request* Long-distance telephone would be used to request 
information. He feels that bard copy storage of books is simply 
not practical any more, and that miniaturization is the answer. 

Systems Development Corporation of Santa Monica developed 
the BOLD system. (2) This is a citation retrieval system, not 
concerned with storage of actual library materials. It is prob- 
ably one of tie more comprehensive systems yet designed, envi- 
sioning a large time-shared computer with terminals consisting 
of teletypewriter, CRT with light pen for input, teleprinter and 
CRT for output#* A browsing feature is built into the stem; 
the user feeds bis inquiry into the system by closely defined 
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termSf but by usin^ end/or/not logic, be may *ncrease depth of 
isearch and eliminate univanted areas* He nex> asks for abstracts 
of those items he wishes to see, and finally for hard copy from 
the library* 

Ebersole(5) describes North Ante r-i ran A^ria+.-ion^s model of 
an oporating national information network. His organization 
faced the same problem any national network would have: over- 

lapping in indexing, some mission-oriented, some profession- 
oriented, resulting in variant approaches to similar information, 
A. union catalog is now maintained at headquarters in machine 
readable form. Each of bis service centers was assigned respon- 
sibility for indexing in a given area depending on the field 
covered by each collection. Three t>^es of abstracts pre- 
pared at the time of indexing: Indicative, informative, and 

critical* Indexing is done at two different depth levels. 

All informatinn is stored centrally; each branch lillrory may 
have its own index, on microfilm or bard copy# If /a documrnt 
IS indexed bv two different branches, the one re^onsihle for 



that subject area provides the deep inde-xir^g, while the other 
provides additional terms needed for its own clientele. 

The article is a most interesting approach toward a multi- 
disciplinary* information network with input from various disci- 
plines in an integrated fashion, 

lNTHEX(l8f 20, 24) is probably the ./lost comprehensive plan 
yet devised, actually moving toward implementation, A step-hy-step 
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approach is presented, be/rinninfr ^vith anfcnientcrl catol ofrinfr, 
which woiilfi provide, in odrlition to the traditional catalo/r 
information, abstracts, reviews, journal articles, technical 
reports and government publications. Even class and conference 
notes W'oiild he indexed. The second phase is the onr that seems 
to he receiving a great deal of attention at the present time: 
^!an-machine interaction. More will he presented later on that 
subject. Much in the INTREX report is directly related to this 
report; there is an excellent section on the integration of 
national information resources into a network, Shera(20), 
writing on the INTHEX confenmee, feels, however, that too much 
emphasis was placed on machines, and too little on neiirophysion- 
logical considerations and the desire of the user to hrowse , 
National library planning has given consideration to the 
network concept for some time now, AIA^s report (l) resulting 
from the Library 21 exhibit at ?>pottle proposed a national 
library system. The Wpinherg report(?3) liorrifLed librarians 
with the tacit assumptions that scientists rather than librarians 
should design and operate such a network. Tiubinoff(ro) and 
others have proposed various types of national facilities. Tlie 
latest and most far-reaching report was that of COSATI, with its 
well-researched supporting material pointing up the need for a 
flexible approach to a highly complex problem, (s) Theae are men- 
tioned here but briefly because most of them have been revi.ewed 
and evaluated repeatedly in the literature. 
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One of the results of these well-orlvertised plans for a 
national system has been an effort by libraries to bancl together. 
Universities, too, have recof^nized their information problems 
and have formed an organization to tvy to cope with it, INTERC0M(6), 
the Interuniversity Communications Council, was formed for the 
express purpose of seeUing ways in which computer technology 
might be applied to higher education and its information prob- 
lems. EDUC0M(14) is the successor to this organization on a 
national basis, while the above-mentioned INTRACOKt includes 
universities in New York State, 

Texas, too, has been doing som-? sound planning. A step-by- 
step approach by which North Texas libraries of all types would 
develop cooperative projects was published in 1965.(22) WX 
between participants, closed-circuit television, an automated 
catalog in a central computer facility, centralized ordering, 
circulation control, and direct electronic linkage with informa- 
tion centers elsewhere were part of this very ambitious plan. 

Holdings would be displayed on closed circuit TV, and LDX system 
was also part of the picture. A letter from a responsible official, 
dated March 30, 1967, states that "no portion of this program 
has yet been implemented, primarily due to inter-university poli- 
tical problems," It would be interesting to know how New York 
State solved these same problems, which are, of course, present 
everywhere. 

Two specific projects deserve to be mentioned here, because 
‘^hey represent special approaches to the network problem. 
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Prince George ^8 Countyi Maryland(7) Public Library plana to 
share with all county departments the use of a fairly large 
third generation computer system for all its library operations. 

The interesting part here is that the librarian was a member of 
the planning group deciding on the type of equipment to be 
acquired, a rare occurrence indeed. She was able to communicate 
special library requirements to the group, and the system to be 
inatalled will be in part designed especially for the library. 

All branches will be tied into the computer by teletype, and 
bookmobiles will have paper tape punch equipment for circulation 
records, which can be read into tbe computer store after the 
vehicle returns from its run. 

The biomedical community has some solid achievements to 
its credit concerning computer utilization. The June 13, 
issue of tbe Journal of the American Medical Association gives 
on errcellent overview of accomplishments. (4 , 8, G, 10, 11, ?1, ?5) 
Korein(lO) as early as 10G3, used variable field length format 
for input. Several articles deal with on-line access to the 
computer from the lob; while tbe experiment is still going on, 
tbe researcher may receive back answers to bis problems encountered 
in tbe experiment. (8, 12, 25) Computer-aided diagnosis, e. g. 
analysis of electrocardiagrams via telephone line to tbe computer, 
automatic chromosome analysis, and tbe like, is now a reality in 
several medical centers. Kent(o) surveys tbe medical information 
proceaaing field and describes, besides MBDL/VRS, tbe highly 
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automated operation vhir^< is proposed by the Excerpta Medica 
Foundation in the Netherlands* Three specialized computerized 
information centers have been set up in the health sciences 
which will most probably be able to distribute their tapes on 
the same basis as KtEDLARS* 

Tolbott(?l) describes a very comprehensive information 
retrieval system at the Cox Coronary Heart Institute* Abstracts 
on coronary disease have been stored on the computer p goinp: bade 
to 1660* Ibese arc prepared by medical specialists, and the 
quality is constantly checked by the user, since be has herd 
copy available to him on 4x6 cm cards containing photomicro- 
graphic images of each page of the original document* The abstracts, 
stored in data cells for real-time access, are available to 
personnel in a literature control room; these people are 
physicians rather than librarians* IVhen a question comes in, 
the physician on duty formats it and inputs it via typewriter; 
requestor receives either an immediate verbal reply or a 
teletyped answer* Regular iiscrs are mailed the above-mentioned 
HSifl cards containing full text of all abstracted .iournals 
(l,200 pages per card). A viewer-printer is presently being 
developed to read and obtain bard copy from these cards. A user 
profile is maintained by recording the origin and types of 
questions received* This very comprehensive system is apparently 
still in the prototype stage, and should be watched with interest 
in the future* 
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Two reports donl further ivith the hiomedicp] inforwotion 
field. 0rr(l7) describes the results of his study on conmunica- 
tion problems in biomcflical research as follows: There needs 

to be better communication, rather than more of it. Technical 
report literature is less important in his field than in the 
engineering sciences. Hesearch is mainly centered around 
academic institutions and is rooted in individual initiative. 

He recommends strong local biomedical libraries as logical 
channels for information resources. A report(l6) on similar 
problems in the biological sciences adds that quicker publication, 
in newspaper form, of unedited papers for wide dissemination 
would be a boon to the information seeker. The report calls for 
more meetings, more abstracting services, and most importantly, 
for more evaluation of published material. 

The Engineers Joint Council is establishing a very large 
computerized information ^center at its headquarters in New 
York(l3) as part of its work in the control of engineering 
information. EJG has been engaged in some of the most mean- 
ingful rvork on terminology of any professional group. Over 
a period of years, a thesaurus of engineering terms was devel- 
oped which would become the common language for all engineering 
disciplines. Much effort went into this reconciliation process; 

Project LEX, a further oxitgrowth of this work, is now developing 
microtbesauri for the various disciplines to provide more specific 
access to information without losing the unity of the master thesaurus ^ 
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2 # Summery ; 

A number of models for operetinff information networl<'s have 
been designed and much attention has been given in the literature 
to such plans* Much good preparatory work has gone into these, 
and some of the thorny problems which have preventtfd implemen- 
tation of such a network are in the procesi of being solved, 
at least in theory. 

In the following pages, possible future developments are 
dincussed in terms of the experiences gained in the past and 
new technology^ 
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It is at hfist rislcy to ma'r procor^nosticati ons a^ovt tho 
future. Almost cvoryone has tried their hand at it, and consensus 
seems to he as fai away as ever. However, there arc a mr^her of 
factors which have emerped from a survey of the literature. 

The Unman inemcnt : 

How do people po about pettinp information? What avenues 
*‘o they choose first, second, third? V/hat is important to them, 
and v;hat is not? Any system v.hich does not consider ti esie nnestions 
‘vill he doomed to failure. 

One of the more fremrently stated objectives oT any system 
must he to have a filtering mechanism between the u?er and the 
tore of information so that only relevant information • • 11 he 
supplied. Licklider(l'^) pives this considerable attention, pro- 
]>osinp a system which would allow the user to browse, eliminate 
items, modify, and narrow his search, Swanson ( 19 ), too, deals 
vith the problem, suppestinp selective dissemination to scientists, 
hosed on high selectivity nnd interpersonal communications. The 
small peer groups prevalent among scientists should be identified, 
and this information stored in the computer along with records 
for individuals as to what t> 7 )e of information they have used 
previously. Small centers migJ’t he operated, entirely without 
published information, but only to keep up with **who talks to 
whom*^ and to direct interested patrons to the most likely person 
or source for desired information. Williams(?l) states that 
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publisbed mat<>rial is not the most important information sovrce 
right now and will be even less so in the future. Conmmnication 
between scientists is assuming increased importance. Preiser (s) 
echoes this opinion^ stating that information is out of date 
when it is published and that libraries must provide non-pub- 
lished information by loiowing where to direct the user. 

Part of the problem here is the slowness with which informa- 
tion sees print. Preprints have solved some of this problem, 
but the *’telcpiib network" goes one step further. (?0) 

As described by a library bouse organ, ;the netv/erk would work 
as follows; lV*hen a researcher has put his manuscript in final 
form (handwritten, with all diagrams and illustrations included), 
^»c would affix appropriate indexing words, and take it to a local 
"recording center" which would he interconnected with all other 
recording centers as a system, using closed circuit TV« IJis 
manuscript would be visually recorded on microtape, a computer 
would code it by author's names, institution and indexing terms. 
All other scientists would have access to it by dialing the ap- 
propriate index codes; the documeut would then be pro jected on a 
television screent A print-out mechanism would provide bard 
copy if desired. The author envisions this as a profession- 
oriented service, presumabl}' with each profession having its ovm 
system. Although s^eemingly "far out" the idea has considerable 
merit in terms of present plans for educational television net- 
works spanning the nation. 
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CoTTiputer Potential : 

CompiitprF la VO vnnciTonc siicli raru] flevclopmrnt, mri,)or»ps 
and speed having increased hcyond anyone's expectations, that 
it is now possible to do virtually any library application on 
the computer. Software development has, of conrse, lagyed far* 
behind, but it i^ expected th«at within a period of one or tv;o 
'ears, this gap -vill be closed. Diebold(5) predicts that a 
far larger percentage of computer expenditures will go for 
peripheral epuipmen^ in the fiitiirc. The wide variety of peri- 
pherals for every conceivable purpose will increase computer 
capabilities considerably. He especially foresees graphic 
storage devices increasing rapidly. Information storage and 
retrieval will become an increasingly important part of systems, 
and one would sv^ppose that hardware manufacturers would then 
become more responsive to library needs than they have been thus 
Car. Man-machine interaction erfuipment will find wide acceptance 
md w'ill be improved constantly. Disposable, cheap disk storage, 
reusable thermoplastic film as storage medium, PCMI film, a 
multiple font reader — even dial-up facsimile are predicted. 
Sprague(l?) tells of direct voice contmunication with the computer 
in natural language. The public utility concept for computer 
systems is mentioned again; a customer would insert a com- 
puter credit card into a terminal (e. g* a telephone set), 
which would Identify him to the con^iiter. He would then receive 
pre-recorded voice responses to questions, could receive an 
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inage of a Joci/mrjt cn a screen or a rrii K.ir^ f/evicc con- 
nected to the telephone, 

A number of developments in temvinfl f«ef5i/:n sho'ild be 
mentioned here, DATASRilRD bos been described before (section D). 
There is a device which allows the user \o connect it to a 
central coinputcr anywhere as lonf? as a telepitone line is 
available: (l8) The DATAP0HT, dssi«Tirf* hy Cnmnyia Institute 
of Technology in Pittsburgh and manwfactvired by Electronic 
Systemsy Infe#, costs $2,800, and is tjrnn.sported in two suitcases 
weighing lbs* and 39 lbs. rcspecti One suitcase holds 
a typewriter-like device, while the other contains a control 
unit and a telephone interface unit. Unattended answerback 
service is part of the design. 

An article in Steel (io) deals with the field of graphic 
display. It states that about a dozen firris arc now engaged 
in manufacturing CRT^s, while over forty mkc graphic trans- 
mission devices* Kfore than one hundrc‘d firms ore actively 
engaged in designing man-nochin^i commit'* r'^tions systems where 
c user may communicate directly with computer in natural lan- 
guage and receive back understandable nn.wero, ITie most versatile 
system is a CRT with light pen -'or modification of displayed 
inforination, a PANI) tablet for handuritten input directly into 
the computer, a teleprinter for receiving printed information 
and a switchbox for buffering and sw^itchiug between these 
devices* Presently onl^^ 5'ji of cDtnf.riter investment is in peri- 
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pheral equipment; this should rcrow to no^vithin Five years. 

The elimination of much internal i"cportin,«: in paper form v‘il .1 
be one of the more important l)\7>roducts of this conversion, 

A tvo-color display system is l)einn: deve] oped (o) , and 
Feiftelman (?) sees a brip;]it future for character reading / 

equipment, both in magnetic and optical scanners. Character 
recognition equipment ( b) holds the greatest promise for libraries, 
since it it not limited to any particular tj-'pefont, Peidelman 
discusses specifically the VIDICOK scanner, used in the IINIVAC 
Keadatron, which appears to he a most practical device for 
reading large amounts of printed information. 

With appropriate input devices, able to read all kinds of 
typeforts, and varied, flexible output equipment, as W;^ll as 
improved core storage and speed, computers offer the most pro- 
mising answer to library interconmiunications problems. 
Communications Linhs : 

h have briefly discussed communications links and found 
that cost here is the major consideration for libraries, A 
number of technical developments in this area should be mentioned, 
Campbell (2) discusses the implication of communications satellites 
for libraries. He envisions computerization of information to 
be transmitted by libraries via satellites and points out cost 
advantages, provided the amount of information is great enough, 

A supra-national organization such as UNESCO would need to set 
international standards and provide the direction needed in a 
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iralii«>national effort* A network of national information systems 
oust be established in each nation which woulrT particinate in 
this type of transmission so that all types of requested informa- 
tion could be transmitted 9 re|;arr11ess of point of origin • 

Laser transmission of data is discussed by Miller (l5). 

After describing the four presently existing systems of data 
transmission (coaxial cable , microwave, wave guide, satellite, 
all of which operate on the multiplexing principle, transmitting 
messages 8 imultaneou 8 l 3 ^ over the same pathway), he tells of efforts 
to pinpoint light waves so that they could be used for message 
transmission. After pointing up some of the* rather formidable 
technical problems which have stood in the way of achieving 
this, he finds that several of them have been solved and others 
are near solution. 

The technintie of holograph}^ il^olds much promise for character 

reading in the future. (l2) A hologram will be able to hold and 
between 

discriminate all numerals and letters of the alphabet, each with 
30 variants^ and may then be used to recognize a variety of 
typed or written information. Although far from being per- 
fected, this area of research should be closely watched for 
future developments. 

4. Summery ! 

We have considered a number of essential factors which 
mist be present in any electronic interlibrary communications 
letwork. The user must receive first consideration; we know 
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sometbinfT about his habits no and need to learn a great deal, 
more. It may well be that the role of the library must change 
drastically to reflect the possibility of having the user on-line 
to the information store. Will the 1 ibrary be the filtering 
mechanism which would eliminate "noise on the channel" for him? 
Would it provide switching mechanism by which he may con- 
tact his peer group for oral communication? Or will it be 
relegated, in such an on-line system, to the role of repository 
even more than it is now? 

What will he the terminal device that is cheap and simple 
enough for anyone to use? Most likely the Touch-Phone, with 
its digital input capability, and a simple facsimile printer to 
produce hard copy if needed, or perhaps Picture-Phone which 
can project a small picture at the telephone set now, and 
could conceivably project print as well.(ll) 

Computer capability has increased to such an extent that 
it is now .feasible to utilize it ?mich more than ever before by 
libraries. Terminal devices of all kinds exist, which library 
personnel can use. Switching and buffering devices provide tbe 
interface between high-speed computers and low-speed data terminals. 

But what of tbe printed information, the book, tbe journals? 
Will it ever become feasible to store entire works in the computer? 
This writer does not belie\^ so; and microstorage seems to be 
the answer here. Several librarians agree; Clapp, (3, d) Jones, 

Q (l3) Samuel, (l6) and otbers(l) envision miniaturization to 
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varied extents f and the further development of the p)iotochromlc 
microima^ holds the greatest promise for the immediate future. 
Crystal storage of information is a possibilitvi although 
probably far away as yet. 

Comiunications links are probably the major consideration 
in any netwcrk, because of their very high cost. Sharing linkSf 
subscribing to service offered as a public utilityf and banding 
together in very large networks if direct links are desirable 
seen to offer the greatest hope here. 

Unch of the technology developed during very recent years 
has solved most or all of the problems standing in the way of 
forming interlibrary communications • etworka. The hardware 
exists; whether or not librarians are ready and willing to 
take advantage of it remains a question this paper does not 
presume to answer. 
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